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Abstract
Background: Very little research has been conducted in the area of depression among older home care clients
using personal support services. These older adults are particularly vulnerable to depression because of decreased
cognition, comorbid chronic conditions, functional limitations, lack of social support, and reduced access to health
services. To date, research has focused on collaborative, nurse-led depression care programs among older adults in
primary care settings. Optimal management of depression among older home care clients is not currently known.
The objective of this study is to evaluate the feasibility, acceptability and effectiveness of a 6-month nurse-led,
interprofessional mental health promotion intervention aimed at older home care clients with depressive
symptoms using personal support services.
Methods/Design: This one-group pre-test post-test study aims to recruit a total of 250 long-stay (> 60 days) home
care clients, 70 years or older, with depressive symptoms who are receiving personal support services through a
home care program in Ontario, Canada. The nurse-led intervention is a multi-faceted 6-month program led by a
Registered Nurse that involves regular home visits, monthly case conferences, and evidence-based assessment and
management of depression using an interprofessional approach. The primary outcome is the change in severity of
depressive symptoms from baseline to 6 months using the Centre for Epidemiological Studies in Depression Scale.
Secondary outcomes include changes in the prevalence of depressive symptoms and anxiety, health-related quality
of life, cognitive function, and the rate and appropriateness of depression treatment from baseline to 12 months.
Changes in the costs of use of health services will be assessed from a societal perspective. Descriptive and
qualitative data will be collected to examine the feasibility and acceptability of the intervention and identify
barriers and facilitators to implementation.
Discussion: Data collection began in May 2010 and is expected to be completed by July 2012. A collaborative
nurse-led strategy may provide a feasible, acceptable and effective means for improving the health of older home
care clients by improving the prevention, recognition, and management of depression in this vulnerable
population. The challenges involved in designing a practical, transferable and sustainable nurse-led intervention in
home care are also discussed.
Trial Registration: ClinicalTrials.gov: NCT01407926
Keywords: Depression, Ageing, Chronic Illness, Clinical Effectiveness, Home Care, Nurse-Led Interventions, Mental
Health Promotion
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Background
Depression affects 26% - 44% of older adults using home
care services - at least twice that among older persons in
general [1-3]. They also suffer from a fourfold increase
in more severe forms of depression than the general
population [4]. Yet, this population is one of the most
undertreated populations for mental health [1,4-6]. In
one study only 22% of depressed older home care clients
were found to be in receipt of any antidepressant treat-
ment, and only 15% received adequate treatment [1].
Untreated or undertreated depression in older adults is
a significant public health concern, associated with
greater morbidity and dependency, functional decline,
diminished quality of life, poor adherence to medical
treatment, increased demands on family caregivers,
increased use of healthcare services and death
[2,3,5,7-9]. The costs of health care associated with
depression are staggering. Annual costs for depression
in Canada are estimated at over 14.4 billion [10], attri-
butable to primary care visits, hospitalization, and medi-
cation [11]. These costs are compounded by indirect
costs, such as costs to family caregivers, many of whom
have depression themselves.
Older home care clients using personal support ser-
vices (PSS) are at particularly high risk for depression,
compared to other home care clients. This segment of
the population, who represent approximately 75-80% of
home care users [12], are typically over 70 years of age
and have co-existing chronic and acute health condi-
tions [13], functional disabilities, cognitive impairment,
or social support networks that are overextended or
prone to breakdown with any shift in their health and
well-being [14-16]. These are the same conditions that
are associated with an increased risk of depression
[2,17,18]. The magnitude of the problem has the poten-
tial to increase relative to the increasing numbers of
those over 65 years of age [19], the associated increase
in the prevalence of depression [17] and the increasing
demand for PSS [20]. Home care is the largest compo-
nent of community-based services and one of the fastest
growing components of the health care system [21]. In
Canada, approximately 90% of the expenditure for home
care services for older adults with ongoing care needs is
for PSS and 10% is for professional services [22].
Models of care that facilitate interprofessional (IP)
collaborative practice are increasingly recognized as a
means of addressing such demands and improving cli-
ent outcomes as they lead to more efficient and effec-
tive use of health care resources and health care
providers’ skills. IP collaborative practice “is designed to
promote the active participation of each discipline in
patient care. It enhances patient and family centred
goals and values, provides mechanisms for continuous
communication among caregivers, optimizes staff parti-
cipation in clinical decision-making within and across
disciplines and fosters respect for the disciplinary con-
tributions of all professionals”[23]. Depression generally
results from an interaction of multiple and diverse risk
factors, many of which are modifiable, such as persis-
tent sleep difficulties, chronic stress associated with
declining health, family or marital problems, and social
isolation [17]. Studies have shown that attention to
these risk factors can reduce the prevalence and severity
of depression [24].
Community nurses are in an ideal position to lead an
IP mental health promotion intervention to address
these risk factors given their scope of practice [25,26]. A
series of randomized controlled trials (RCTs) have been
published on the effectiveness of various collaborative
nurse-led (Registered Nurse [RN]), mental health pro-
motion interventions among older adults with depres-
sive symptoms in primary care [27-48] and institutional
settings [49-51] in decreasing the severity of depressive
symptoms [30,34,38,44,46,48-51], increasing physical
functioning and health-related quality of life (HRQOL)
[31,38,44,46,49], increasing mental health-related func-
tioning and quality of life [33,34,48,49], increasing social
support [50], increasing rates of depression treatment
[46,48], increasing patient satisfaction with care
[40,44,46], decreasing the rates of suicidal ideation [30],
and decreasing costs [35,41,48].
Relatively little is known, however, about the effective-
ness of a nurse-led, IP mental health promotion inter-
vention among older home care clients with depressive
symptoms who are using PSS. Other limitations of these
studies include: not providing an adequate description
of the nurse-led intervention and the competing alterna-
tives; not including older adults with cognitive impair-
ment, substance abuse, or suicidal risk; not assessing the
effect of the intervention on anxiety or social support;
not assessing the acceptability of the intervention; not
examining which subgroups of older adults benefit most
from the intervention; and not assessing the cost-effec-
tiveness of the intervention from a societal perspective.
Nevertheless, these studies suggest that given the com-
plex and multifactorial nature of depression, multicom-
ponent, coordinated, and collaborative interventions
provided by an IP team [52,53], using standardized
screening tools and evidence-based treatment guidelines
that are tailored to individual needs [52] and preferences
[54], will have the greatest impact on reducing depres-
sion in this population. The benefit is even greater if the
program targets individuals at risk of, suffering from, or
recovering from depression [55], incorporates clinician
education [17,54,56], and involves an enhanced role for
the nurse (nurse care management) [32,54], regular
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follow-up care and a greater degree of integration
between primary and specialist mental health care
[32,57,58].
Despite the strength of the evidence for the effective-
ness of these strategies among older adults in primary
care and institutional settings, numerous challenges
exist with respect to integrating these strategies into a
home care setting. Many of these challenges are asso-
ciated with the need for considerable reorganization of
the delivery of these services for older adults with
chronic needs. Specifically, home care is underfunded;
in Canada, the 9% yearly growth has outpaced the 2.2%
increase in spending [21,59-61], resulting in a shift in
the allocation of scarce home care services away from
health promotion, disease prevention, and chronic care
to meet the more pressing need for post-acute care sub-
stitution [22,59,62].
The result is that home care clients at risk of, suffer-
ing from, or recovering from depression have limited
access to professional services directed toward promot-
ing mental health, especially nursing [62,63]. In many
jurisdictions, eligibility for, and allocation of, home care
services is directed toward addressing physical needs -
mental health problems must be the secondary diagnosis
in order to be eligible [63]. Other barriers to optimal
depression care include inadequate collaboration and
communication between home and community care
providers, primary health care providers, and specialized
mental health care providers, no continuity among pro-
viders, difficulties accessing specialized mental health-
care services, lack of expertise among home care
providers in recognizing and managing depression
[63-65], underuse of depression screening tools, compet-
ing co-morbid health conditions that mask depression
[5], and stigma [3]. A final barrier is the lack of evi-
dence-based practice standards specific to assessment
and management of depression in home care for older
adults [63]. Routine screening for depressive symptoms
among older home care clients is not yet current prac-
tice in Canada. Thus, there is an urgent need for
research to identify effective interventions to overcome
these barriers to improve the prevention, recognition,
and management of depression in this population.
The existing research involving home care clients is
limited to descriptive, case control and quasi-experimen-
tal studies evaluating the effectiveness of nurse-led
screening and referral for depression; not direct and
ongoing follow-up care [3,64,66-69]. There is however,
promising evidence from our previous trial, which
demonstrated that a six-month nursing health promo-
tion intervention, directed toward a general population
of older home care clients (≥ 75 years) using PSS, com-
pared with providing nursing services on demand,
resulted in increased mental health functioning and
related quality of life and a reduction in the severity of
depressive at no additional cost, from a societal perspec-
tive [70]. Further, there is evidence from two clinical
trials of the effectiveness and feasibility of RNs working
with personal support workers (PSWs) in reducing
depressive symptoms among older adults in long-term
care settings [71,72].
The present study builds on this work by developing
and testing a mental health promotion intervention
involving proactive follow-up by nurse (RN) care man-
agers working collaboratively with the PSW, the home
care case manager, the client’s primary care physician
(PCP), and other IP home care providers (e.g., occupa-
tional therapy, physiotherapy, social work), among at-
risk seniors with depressive symptoms using PSS, as
opposed to the general population of seniors using
home care services. The specific objective of the study is
to evaluate the feasibility, acceptability, and effectiveness
of a 6-month nurse-led IP mental health promotion
intervention aimed at older home care clients with
depressive symptoms using PSS. Our primary hypothesis
is that a nurse-led IP mental health promotion interven-
tion, delivered to older home care clients with depres-
sive symptoms, will result in a reduction in the severity
of depressive symptoms in this population. Further, we
hypothesize that the nurse-led intervention will result in
a reduction in depression risk factors and will pay for
itself by reducing the use of expensive healthcare
resources. These study findings will inform the role of
nurses within the IP home care team in the manage-
ment of depression and will generate lessons learned
that are relevant to other home care settings. Given the
increasing numbers of those over 65 years of age [19]
and the increasing demand for PSS [20], this collabora-
tive nurse-led strategy may provide a feasible, acceptable
and effective means for improving the quality of life of
older home care clients by improving the prevention,
early recognition, and management of depression. We
also discuss the issues and challenges involved in
designing a practical, transferable and sustainable nurse-
led strategy in home care.
Publishing the design and protocol of a study before
results are available is important for several reasons.
First, publication of the design of the study encourages
publication of the results and informs researchers where
they can find data for inclusion in a systematic review.
Second, it has often been recognized that negative and
adverse outcomes are less likely to be published [73].
Thus, publishing a design article can reduce the likeli-
hood of publication bias. Finally, the publication of the
design allows easier comparison between what was ori-
ginally intended and hypothesized and what was actually
done and provides insight into the methodological qual-
ity of a study [74].
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Research Questions
1. Does a 6-month nurse-led IP mental health promo-
tion intervention reduce the severity of depressive symp-
toms among older home care clients with depressive
symptoms? [Outcome evaluation]
2. Does the nurse-led intervention reduce the preva-
lence of depressive symptoms and anxiety, and have a
favourable effect on the rate and appropriateness of
depression treatment (antidepressant medication use,
use of specialized mental health services), health-related
quality of life, and cognitive function among older home
care clients with depressive symptoms? [Outcome
evaluation]
3. What are the 6 and 12 month costs of use of health
services associated with the intervention? [Economic
evaluation]
4. What is the feasibility of the nurse-led intervention
within a defined home care setting? [Process evaluation]
5. What is the acceptability of the nurse-led interven-
tion from the perspectives of study participants, RNs
and PSWs? [Process evaluation]
The study will also provide information on the base-
line prevalence, determinants and costs of depressive
symptoms in older home care clients using PSS.
Methods/Design
This study is being conducted in accordance with the
Tri-Council Policy Statement, “Ethical Conduct for
Research Involving Humans”[75]. Ethics approval for the
study was obtained from the McMaster University
Research and Ethics Board and will be renewed yearly
as required (#10-041). All participants provide written
informed consent for participation. The methods,
results, and flow of participants through the study (Fig-
ure 1) are presented according to the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) Statement: guidelines for reporting observa-
tional studies [76].
Study Design
This is a prospective one-group pre-test post-test study
that aims to recruit 250 older home care clients with
depressive symptoms who are using PSS. Assessments
will be made at baseline (pre-test) and after the inter-
vention, 6 and 12 months later (post-test). Descriptive
and qualitative data will be collected to examine the fea-
sibility and acceptability of the intervention and identify
barriers and facilitators to implementation.
Participants and Setting
This study is a collaborative project between researchers
at McMaster University, the University of Western
Ontario, and the University of Alberta and decision-
makers and practitioners in the Hamilton Niagara
Haldimand Brant (HNHB) Community Care Access
Centre (CCAC), Ontario Ministry of Health and Long-
Term Care (MOHLTC), HNHB Local Health Integra-
tion Network, Canadian Coalition for Seniors’ Mental
Health, Canadian Mental Health Association, and two
direct care provider agencies (Care Partners and Para-
Med Home Healthcare) in Ontario, Canada. The CCAC
provides publicly funded home care using a contractual
model of service delivery, wherein case managers con-
tract out home care services to agencies that provide
care to clients. The HNHB CCAC is the largest CCAC
in Ontario and provides home care services to the lar-
gest population of seniors in Ontario. Seniors represent
15.1% of the total HNHB population, compared to the
Ontario rate of 12.9%. Approximately 15% or 30,000 of
these seniors will require home care services [77].
Researchers at McMaster University and decision-
makers and practitioners at the HNHB CCAC and the
Ontario MOHLTC have been conducting home-care
studies together since 1991[70,78,79].
Study participants are long-stay (> 60 days) home care
clients, 70 years or older, newly referred to and receiv-
ing PSS through the CCAC, living in the community
(not in a long-term care home), mentally competent to
give informed consent (or with a substitute decision-
maker available), competent in English (or with an inter-
preter available), not receiving palliative care services,
and identified as having depressive symptoms. Recruit-
ment procedures were developed with the goal of enrol-
ling a heterogeneous sample of older home care clients
with depressive symptoms that could be identified for
the nurse-led intervention under real world practice
conditions. A two-step strategy is used to recruit study
participants. The first step consists of trained CCAC
Case Managers identifying potential participants based
on the inclusion criteria. In the second step, Case Man-
agers contact potential participants by phone to screen
them for depressive symptoms. An older person is
deemed to have depressive symptoms and thus eligible
for the study if he/she answers “yes” to either of the fol-
lowing questions: Over the last two weeks, a) have you
lost interest or pleasure in doing things most of the day,
more days than not? or b) have you felt down,
depressed, or hopeless most of the day, more days than
not? [80]. Individuals with newly detected depressive
symptoms as well as those who are already receiving
treatment for depressive symptoms are eligible for inclu-
sion in the study.
The Case Manager obtains permission from eligible
clients to be contacted by a Research Assistant (RA)
who arranges an in-home interview to obtain their writ-
ten consent, and complete the baseline (pre-test) ques-
tionnaires. To validate their informed consent to
enrolling and continuing participation in the study,
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participants also need to score ≥ 24 on the Standardized
Mini-Mental State Examination (SMMSE)[81] or have a
substitute decision-maker to provide consent and com-
plete the questionnaires on their behalf. A pamphlet is
given to all participants with general study information
and the contact information of the RA if they have
questions or if their contact information changes before
the next visit. After providing written, informed consent
and completing the baseline questionnaires, participants
are assigned to the nurse-led IP intervention. Figure 1
provides a summary of the process of patient selection
and flow throughout the study (numbers refused,
dropped, lost to follow-up, withdrawal rates, and reasons
given). To date, a total of 1,329 consecutive CCAC cli-
ents have been screened for the study, and 421 (32%)
have screened positive for depressive symptoms and met
all eligibility criteria. In total, 134 (31.8%) of the 421 eli-
gible home care clients have consented and entered the
study.
Development of the Intervention and Training
The intervention is an evidence-based program that was
specifically designed to overcome known client, provi-
der, and organizational system barriers to depression
care in the home care setting. It was developed through
a collaborative process with providers and managers
from the participating agencies with the goal of integrat-
ing the intervention into standard practice once the
study ends. The intervention strategy was derived from
three sources: a) literature on the key features of best
practice models for nurse-led IP mental health promo-
tion interventions (discussed under Introduction), b)
existing practice guideline recommendations for the pre-
vention, recognition, and management of depression
among older adults [17,18,57,58,82,83], and c) principles
of problem-solving therapy (PST) using Nezu et al.’s
[84] manual. A number of steps were taken to integrate
purposely selected elements of these three approaches
into a strategy for the care of older home care clients
 
 
 
 
 
Eligible Clients 
(n = 421) 
Did not meet eligibility criteria 
(n = 908) 
Baseline (Pre-Test) Measures (T1)  
(n = 134) 
 
CCAC clients screened 
for study  
(n = 1,329) 
Declined (n=287): 
• Refused (n=274) 
• Unable to contact (n=13) 
Post-Test Measures 
T2: 6 months 
T3: 12 months 
6-Month Nurse-Led IP Mental Health Promotion Intervention  
Figure 1 Study Flow Diagram.
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with depressive symptoms. Sometimes occurring simul-
taneously and often influencing each other, the steps
included:
• Conducting an analysis of current home care prac-
tice to determine how depression is currently being
addressed and to identify facilitating and limiting factors
that could influence effective use of the intervention.
• Defining the goals and key features of the interven-
tion and intervention delivery model based on empirical
literature.
• Operationalizing Nezu et al.’s [84] manual for PST for
use by depressed older adults with chronic conditions.
• Adopting the Home Support Exercise Program
(HSEP), an evidence-based physical activity intervention
for frail community-living seniors using PSWs as the
primary vehicle for client instruction, motivation, and
support. In the HSEP, each client is instructed on 10
simple, functional, and progressive exercises and 7
healthy eating tips, and given an illustrated booklet, a
progress chart, and a short video. The HSEP exercises
were designed to be simple (no equipment required), be
progressive (in terms of increased time, number of repe-
titions, or difficulty), and address multiple areas of func-
tioning (particularly mobility, balance, ability to transfer,
and strength) [85].
• Forming an Implementation Team of providers,
managers, and researchers, to systematically review
existing best practice guideline recommendations, and
create a depression risk management protocol. The pro-
tocol was designed to provide a systematic, standardized
and evidence-based approach to the identification and
modification of known risk factors for depression across
disciplines. The protocol includes a summary of known
risk factors for depression, standardized screening tools,
and evidence-based strategies to address these risk fac-
tors (Table 1).
• Redesigning the service delivery model to support
the delivery of the nurse-led intervention, which
involved: a) identifying a designated team of RNs and
PSWs from two existing home care provider agencies to
provide the nurse-led intervention, b) developing a
detailed intervention protocol, c) establishing the referral
process and guidelines for communication among provi-
ders and across agencies, d) developing home care pro-
vider and client materials to support the delivery of the
intervention, and e) developing role-appropriate training
manuals for the RNs and PSWs to standardize the
intervention.
A four-pronged approach is used to implement the
nurse-led intervention. First, the investigators held sepa-
rate educational workshops for the RNs and PSWs. Each
three day workshop was supported with role-appropriate
standardized training manuals and a modified version of
Nezu et al.’s [84] manual for PST. The workshops
focused on the scope of the issue and effective evidence-
based strategies for depression prevention, detection and
management among older adults. The workshops were
interactive, drew on participants ‘experiences, and
included demonstration of skills and opportunities for
practice through role plays. These workshops were sup-
plemented by a standardized eight-hour training work-
shop for the PSWs in the delivery of the HSEP.
Once the workshops were completed, the nurse-led
intervention was implemented using a multifaceted
approach. The Implementation Team conducts sched-
uled outreach visits with the intervention providers on a
monthly basis to discuss the progress of the study, pro-
vide feedback and education, discuss barriers encoun-
tered and possible solutions for identified barriers. As
reminders, the Implementation Team periodically pro-
vides updates on the study to their staff including suc-
cesses and areas for improvement related to the nurse-
led strategy. At one-month intervals, the principal inves-
tigator conducts audits of the study related documenta-
tion to assess fidelity to treatment. The results of this
review are used as an audit and feedback strategy. Audit
and feedback is recommended when combined with
education, outreach visits or reminders [86].
Sample Size Calculation and Feasibility of Recruitment
The sample size was calculated to detect a clinically
important difference of 3.5 points in mean change from
baseline to 6 months in the primary outcome measure,
severity of depressive symptoms, using the Centre for
Epidemiological Studies in Depression (CES-D) Scale
[87]. In the general population, a difference of this size
would be associated with increased risk of functional
decline, stroke, myocardial infarction and mortality
[88,89]. Using a standard deviation of 9.0 as a conserva-
tive estimate and a difference of -3.5 points, a base sam-
ple size of 105 was estimated to be sufficient to address
this primary outcome (two-tailed alpha = 0.05; beta =
0.20).
Our primary analysis of the factors that predict the
severity of depressive symptoms will be addressed using
regression analysis with the change (6-month-baseline)
in the CES-D score as the dependent variable. The pre-
dictor variable: dose of the intervention (low, moderate,
high), and potential confounding variables representing
known risk factors for depression (female gender; prior
history of depression; antidepressant medication use; liv-
ing alone; cognitive impairment; family caregiver with
depression; widowed, divorced or separated; low income
(< $40,000 per annum); co-morbid health conditions;
hospital admission in last 6 months; age; use of three or
more prescription medications; presence of anxiety dis-
order; low social support; poor health-related quality of
life; excessive consumption of alcohol; taking
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Table 1 Depression Risk Management Protocol
Risk Factor Management Strategy Best Practice
Guideline
Recommendation
Presence of Medical Illnesses Associated with Depression, e.g.,
Parkinson’s Disease, Dementia (all types), Cardiovascular Disease,
Diabetes, Stroke, TIA + Presence of Multiple Co-morbid Health
Conditions + Recent major physical illness
Assessment and management of chronic and acute
illness (within last 3 months); continued medical
management as per physician; education for
disease self-management
[17]
Taking Depressogenic Medications
Taking inappropriate medications as per the Beer’s criteria
Regular critical review of all medications, including
herbals and OTC for depressogenic medications
and potentially inappropriate medications using the
Beer’s criteria; Initiate Medication Alert to family
physician for critical medication review and
modification/withdrawal; Medication review by
client’s own pharmacist; Client education re: safe
medication use, reliable means of organizing pills,
medication side effects and possible interactions,
inform physician/pharmacist of non-prescription
medications.
[17]
[57,58]
Limitations in activities of daily living Referral to OT/PT or community resources for
assistance with ADLs, e.g., personal care, meals on
wheels, home maintenance services); Education of
caregivers if required
[17]
Cognitive Impairment and/or recent change in mental functioning
identified by SMMSE score: < 24/30 [81]
Initiate Dementia Alert to family physician for further
assessment or discuss diagnosis and treatment;
Ongoing monitoring to anticipate future needs for
support; Recommend environmental adaptations;
Refer to community supports; Education regarding
cognitive limitations, strategies, disease process;
Referral to OT/PT and family physician for treatment
of perceptual disorders
[17]
[57,58]
Delirium identified by the Confusion Assessment Method (CAM) [135] Initiate Delirium Alert to family physician for
immediate treatment
Identify potential risk factors for delirium
[17]
[57,58]
Anxiety identified by Generalized Anxiety Disorder (GAD-7) Screener
Score ≥ 5/21 [107,108]
Provide support and information; Referral to family
physician for further assessment and treatment and
need for medication
Initiate problem-solving therapy; Refer to
community supports
[18]
Living alone
Social isolation or withdrawal
Discussion of increased risk and possible change of
living arrangement; Education regarding community
resources to enhance social supports, e.g., Seniors
club;; Participate in congregate dining; Refer to
other community supports
[17]
[57,58]
Excessive Alcohol Consumption (> 14 standard drinks/wk for men and
> 9 standard drinks/wk for women)
Refer to community resources [17]
Vision/hearing Impairment Assess client for visual impairment or hearing loss;
Suggest use of visual aids (glasses, magnifying glass,
CNIB); Referral to audiology; Referral to CNIB
[17]
Low Income Level Ask client if they have enough money for the
things they need; able to afford necessities; Referral
to Social Work or other community supports for
assistance with financial matters
[17]
Low Education Level Provide resources for literacy [17]
Primary caregiver to a significant other with a chronic health condition
Caregiver burden/strain identified by Modified Caregiver Strain Index
(CSI) Score [136]
Assess caregiver health (physical and mental), level
of caregiver strain, level of social contact and
supports, and physical activity;
Refer to community supports; Provide education
regarding available community services and
supports for caregiving
[17]
Adverse Life Event
Chronic Stress
Ask client about any recent stressful life events (e.g.,
separation, losses, financial crisis, relocation to LTC);
Provide education regarding ways to lessen stress;
Refer to community supports
[17]
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depressogenic medications; recent stressful life event;
presence of risk factors for cardiovascular disease; and
chronic pain) [17], will be included in the initial models.
Norman & Streiner [90] recommend 5 participants for
each independent variable included in a regression
model; therefore, since the study included twenty inde-
pendent confounding variables, and taking into account
a possible 20% attrition rate, the minimum sample size
was calculated as follows: 105 + (5 × 20) = 205 plus
20% = 246. In order to ensure a case to variable ratio
that would suffice the number of variables, an even lar-
ger sample of 250 participants was planned for recruit-
ment. The estimated attrition rate was based on an
earlier trial in which 84% of the study participants com-
pleted the 6-month follow-up [70].
Our previous pilot study in the HNHB CCAC found
that, on average, 100 long-stay (> 60 days) home care
clients, 70 years or older, are referred to the CCAC for
PSS [Unpublished Report, Markle-Reid, 2007]. Based on
our previous trials with this population, it is expected
that approximately 30% will screen positive for depres-
sive symptoms [70,78,91] and meet all eligibility criteria,
and 10 (33%) of these eligible clients will refuse to con-
sent for the study. Thus, we predicted that it would be
possible to prospectively recruit 250 older adults with
depressive symptoms in thirteen months (20 per
month). Recruitment began in May 2010 and is
expected to be completed in June 2011 (13 months).
Intervention
The nurse-led intervention consists of standard home
care services plus home visitation by a designated team
of RNs and a PSWs a minimum of once per month
over a 6-month period. Standard home care services
include routine follow-up by the CCAC case manager
whose focus is on assessing the client’s eligibility for in-
home health services, arranging and coordinating pro-
fessional (e.g., nursing, occupational therapy, physiother-
apy, social work, speech-language pathology, and
dietitian) and non-professional PSS, providing informa-
tion and referral to community agencies, and monitor-
ing and evaluating the plan of care on an ongoing basis
through in-home assessments. The CCAC care coordi-
nator determines eligibility and priority level for home
care services and the amount and type of home care ser-
vices required, based on set criteria [21].
The designated RN and PSW team provides a com-
prehensive, collaborative and evidence-based approach
to the prevention, recognition and management of
depression through regular home visits, standardized
screening protocols, modification of risk factors for
depression, depression education, support of antidepres-
sant medication management, referral and linkage to
health and social services, delivery of PST and social
and behavioural activation, monthly case conferencing,
and the development of a single, evidence-based depres-
sion management plan. The intervention, which is indi-
vidualized to the client’s needs, is coordinated by the
RN. The RN provides leadership and coordinates com-
munication between the client and their family care-
giver, the PSW, the CCAC CM, the client’s primary care
physician (PCP), and other IP providers. The aim of the
designated team of RNs and PSWs is to recognize, man-
age, and reduce the severity of depressive symptoms to
enhance health-related quality of life (HRQOL) and
reduce on-demand use of expensive health services. The
frequency and timing of the home visits and case con-
ferences is based on individual client needs and the
results of the ongoing assessment of the client’s progress
toward the goals.
At each home visit, the RN systematically assesses for
depression risk factors using the depression risk
Table 1 Depression Risk Management Protocol (Continued)
Recent Bereavement (3 to 6 months) Refer to community supports, e.g., support groups [17]
Chronic Pain Assess current pain levels and treatment; Refer to
family physician for review of current treatment;
Refer to specialized pain clinic
[17]
Avoidant or Dependent Personality Types When asking client about previous depression
history, also ask about any other psychiatric illness
such as personality disorders or anxiety
[17]
Persistent Sleep Difficulties Assess for change in sleep patterns; Educate client
about sleep hygiene techniques, and non-
pharmacological approaches to improve sleep; Refer
client to physician for further assessment if sleep is
identified as a major issue
[17]
Nutritional risk identified by Screen II Score: < 50/64 [137] Nutrition education; Refer to Registered Dietitian
Assess need for alternative feeding methods and/or
supplements; Review medications and potential for
food/drug interactions
[17]
ADLs indicates activities of daily living; Screen II, Seniors in the Community: Risk Evaluation for Eating and Nutrition, version II; OT, occupational therapist; PT,
physiotherapist; CNIB, Canadian National Institute for the Blind; LTC, long-term care
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management protocol (Table 1), and monitors respon-
siveness to treatment using the Geriatric Depression
Scale-15 (GDS-15) [92]. The RN supports antidepressant
medication management in collaboration with clients
and their PCP using evidence-based guidelines [17,18].
During the initial treatment period, when starting or
modifying antidepressants, the RN conducts weekly tele-
phone reassessment for at least four weeks to assess
response, side effects and to titrate the dose [17]. Fol-
lowing initial improvement (< 6 on the GDS-15) [92],
ongoing follow-up through monthly home visits is pro-
vided to assess clinical outcomes and support adherence
to treatment [17]. For clients who do not respond to
initial treatment (≥ 50% reduction in depressive symp-
toms is not achieved) treatment is discussed with the
client’s PCP [17,18]. At each visit, the PSW also moni-
tors depressive symptoms using the behavioural rating
scale for intramural psychogeriatric inpatients (GIP-28)
[93]. The PSWs are expected to keep detailed records
and report their observations and concerns to the RN.
Two RCTs have demonstrated that use of the GIP-28 by
PSWs working in collaboration with an RN is an effec-
tive, feasible, and acceptable strategy for increasing the
recognition of depressive symptoms in older adults
[71,72]. Clients and their caregivers also receive educa-
tion on depression using printed educational materials
(from the Canadian Coalition for Seniors’ Mental Health
and Canadian Mental Health Association).
Each client’s treatment regimen is discussed by the RN
and PSW at a case conference held a minimum of once
per month for 6 months. A depression care booklet is
used to systematically guide the RN and PSW team
through a series of questions that triggers assessment of
depressive symptoms, current treatment, treatment
response, risk factors for depression [17,18,57,58,82,83],
use of social and behavioural activation and PST, and
recommended actions for reducing depressive symptoms
and promoting health-related quality of life.
The RN assesses client’s problem-solving strengths
and limitations using the Problem-Solving test, and pro-
vides a minimum of 6 sessions of PST using Nezu et
al.’s [84] manual, as part of their home visit. PST con-
sists of teaching participants a five-step problem-solving
model. The overall goal of PST is to help the depressed
person develop skills in order to approach life problems
in an active fashion, using the steps of problem-solving
as a coping strategy [17,84]. A series of RCTs conducted
in primary health care and other community settings
have demonstrated that PST provided by RNs is an
effective, feasible, and acceptable treatment for depres-
sion in older adults [40,41,46,49,94,95]. We selected
Nezu et al.’s [84] problem-solving method because of its
sequenced approach to teaching problem-solving and its
emphasis on problem orientation, a critical element of
problem-solving therapy [96].
In our application, we use the therapy’s five steps
which consist of: a) developing a positive, optimistic
attitude toward the problem and one’s ability to cope
with it; b) defining the problem and setting realistic
goals; c) discussing and evaluating different ways to
reach goals; d) creating action plans; and e) evaluating
their effectiveness in reaching goals [84]. However, the
RN is more directive than specified in the original PST
instructions, and participants are encouraged to focus
on less complex problems to facilitate learning. During
the initial home visits, clients are asked to identify the
most frequent or stressful problems they are encounter-
ing and how they are managing the problem. The RN
then assists the client to effectively apply the problem-
solving steps to address each problem in a sequential
order as prioritized by the client using a problem-sol-
ving worksheet.
Social and behavioural activation involves assisting and
encouraging clients to participate in a regular physical
activity program that is tailored to individual needs by
providing information, personal counselling, support,
and skills training to overcome barriers to increasing
their physical activity levels. Physical activity is encour-
aged through the use of the Home Support Exercise
Program (HSEP) [85]. The RN introduces the client to
the program, assesses their interest and ability, and
authorizes the PSW to start the client on the program.
Using one-on-one coaching, the PSW and client begin
working through the ten exercises and seven healthy
eating tips with the client, along with the HSEP
resources and a progress chart [85]. The goal of social
and behavioural activation is to increase client and care-
givers’ interactions outside the home by facilitating
referrals to seniors’ programs, support groups or other
community services [49].
The RN develops an evidence-based plan of care to
meet mutually agreed upon and attainable goals in colla-
boration with the client and caregiver, the PSW, the cli-
ent’s PCP, and the other members of the IP team. The
plan includes specific short-term and 6-month goals, a
list of actions and referrals and a record of all recom-
mendations. The results of the initial and ongoing
assessment, and the client’s response to treatment, are
documented in the care plan and reviewed during each
case conference. This includes documenting the client’s
level of adherence to the recommendations and reasons
for non-adherence. The RN liaises with the client’s PCP
and other providers to initiate referrals to a comprehen-
sive range of services and supports to address individual
client needs. The RN alerts the PCP to the presence of
depression, dementia, delirium using a standard letter,
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which is sent directly to the PCP requesting further
assessment and treatment (Figure 2).
Outcome Evaluation
The aim of the outcome evaluation is to examine the
effect of the IP mental health promotion intervention on
clinical outcomes among the target population.
Variables and Measures
Independent interviewers, blinded to the purpose of the
study, assess participants at baseline (pre-test), and after
the intervention (6 months) and again at 12 months
(post-test) through a structured in-home interview last-
ing about one hour. Previous research suggests that 6-
months is an optimal time to assess the immediate
effects [32,97] while minimizing attrition rates [98]. A
follow-up assessment at 12-months will establish
whether any significant change is maintained 6 months
after the intervention has taken place (see Figure 2).
Three interviewers, who are Registered Nurses with pre-
vious experience working in community-based settings,
were trained in consent and data collection procedures.
Training included orientation manuals, practice sessions,
and inter-rater reliability testing. Overall agreement for
categorical variables was very good (Kappa statistic =
0.80, CI:95% 0.76, 0.84) as was overall agreement for
continuous variables (ICC = 0.96, CI: 95% 0.92, 0.99)
[90]. Table 2 provides an overview of all outcome vari-
ables and measures used in the study.
The primary outcome is the change in severity of
depressive symptoms from baseline to 6 months as mea-
sured by the CES-D score [87]. The CES-D has been
used in prior studies of older adults with mood disor-
ders [99,100], and has a high degree of reliability [101],
content, construct and criterion related validity [102],
distinguishes between depressed and non-depressed
people [103], and is a sensitive tool for measuring
changes in depressive symptoms over time in psychiatric
populations [104]. Previous research on the CES-D
involving older adults yielded sensitivity of 92% and a
specificity of 87% when compared to the Structured
Clinical Interview for the DSM-III-R [105,106] by using
a cut-off point of 21 to distinguish older people with
and without depressive symptoms.
Secondary outcomes include changes in the following
variables from baseline to 6 and 12 months: a) preva-
lence of depressive symptoms using a cut-off score of ≥
21 on the CES-D [87], b) severity of anxiety measured
by the Generalized Anxiety Disorder Screener (GAD-7)
scale [107], c) prevalence of anxiety using a cut-off score
of > 5 on the GAD-7 scale [108], d) rate and appropri-
ateness of depression treatment (antidepressant medica-
tion use, use of psychiatrist or other specialized mental
health services) measured by the Health and Social Ser-
vices Utilization Inventory (HSSUI) [Unpublished Paper,
Browne, Gafni & Roberts, 2006], e) health-related qual-
ity of life measured by the SF-12v2 health survey [109],
and f) cognitive impairment using a cut-off score of ≥
24 on the SMMSE [81]. These outcome measures were
selected on the basis of their length, low level of burden,
ease of administration, and reliability and validity in our
previous homecare trials [70,78,91].
Data Analyses
Quantitative data will be cleaned, checked for out of
range values, skip pattern problems and duplicates.
Tests of normality will be completed to determine
appropriateness of statistical methods. All analyses will
be performed using the Statistical Package for the Social
Sciences (SPSS) version 19.0 for Windows on an inten-
tion-to-treat basis. All statistical tests will be performed
using two-sided tests at the 0.05 level of significance.
For all models, the results will be expressed as effect (or
odds ratio for binary outcomes), standard errors, corre-
sponding two-sided 95% confidence intervals (CI), and
associated p-values. Descriptive analysis of demographic
characteristics will be expressed as a mean (standard
deviation [SD]) or median (minimum-maximum) for
continuous variables and count (percent) for categorical
variables.
The primary analysis to address the main outcome
measure (change in mean scores from baseline to 6-
months in the severity of depressive symptoms) will be
tested using analysis of covariance (with pre-interven-
tion scores as covariates). The factors that predict the
severity of depressive symptoms will be addressed using
regression analysis with the change (6-month-baseline)
in the CES-D score as the dependent variable. The pre-
dictor variable dose of the intervention (low, moderate,
high), and potential confounding variables representing
known risk factors for depression, will be included in
the initial models. Model assumptions and goodness-of-
fit will be assessed by examining the residuals for model
assumptions and chi-squared test of goodness-of-fit or
qqplots and Hosmer-Lemeshov tests for logistic regres-
sion models. We will assess multicollinearity by investi-
gating associations among the confounding variables.
For linear models, we will use the variate inflation factor
(VIF) to assess collinearity. Variables having a VIF
greater than 10 will be considered collinear and will be
excluded from the analysis [110]. The secondary hypoth-
esis of change in the prevalence of depressive symptoms,
anxiety, HRQOL, cognitive impairment, and the rate of
depression treatment from baseline to 6 and 12 months,
will be tested using multiple regression (or logistic
regression for binary outcomes) using the same
approach as in the primary analysis. The possibility of
co-interventions occurring such as mental health-related
counselling and support programs will also be
monitored.
Markle-Reid et al. BMC Geriatrics 2011, 11:50
http://www.biomedcentral.com/1471-2318/11/50
Page 10 of 21
We will also perform the following sensitivity ana-
lyses which will involve: a) use of multiple imputation
to handle missing data, b) analysis of all outcomes ana-
lysed simultaneously using multivariate analysis of
covariance (MANCOVA) to account for correlation
among them, c) longitudinal analysis of data using
generalized estimating equations (GEE) to account for
the serial correlation of all outcomes at baseline, 6 and
Timeline Nurse-Led Intervention 
Training           
Recruitment           
Baseline (T1)           
Intervention           
2 weeks           
1 month           
2 months           
3 months           
4 months           
5 months           
6 months           
           
6 months (T2)           
12 months (T3)           
 
 Training (3 days) of RNs in prevention, recognition and management of depression and problem-solving therapy  
 Training (3 days) of PSWs in prevention, recognition and management of depression and problem solving therapy 
 Recruitment of study participants by CCAC Case Manager  
 Completion of informed consent by client and completion of baseline (T1) pre-test questionnaires via in-home 
interview by Research Assistant  
 Assignment of all eligible and consenting study participants to the Nurse-Led Intervention  
 RN screens client for depressive symptoms using the GDS-15 
 PSW screens client for depressive symptoms using the GIP-28 
 RN screens for depression risk factors using standardized screening tools (CAM, SMMSE, SCREEN II, GAD-7, 
Modified CSI)  
 RN conducts case conference with PSW to discuss assessment findings and develop plan of care 
 RN identifies and addresses depression risk factors using depression risk management protocol 
 RN assesses client's problem-solving abilities and provides problem-solving counselling 
 RN and PSW provide social and behavioural activation  
 RN supports antidepressant medication management in collaboration with clients and their PCP using evidence-
based guidelines 
 RN provides client with a package of written information about depression and treatment options  
 RN alerts the PCP to the presence of depressive symptoms, dementia, delirium or medication issues and  identifies 
and initiates referrals to other health services and supports  
 Following completion of the 6-month intervention, the RN completes all documentation in the depression care 
booklet and the monthly visit and case conference records and sends it to the researchers 
 Completion of 6-month (T2) post-test questionnaires via in-home interview by Research Assistant 
 Completion of 12-month (T3) post-test questionnaires via in-home interview by Research Assistant 
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Figure 2 Graphical Depiction of Intervention and Measurements. Squares represent fixed elements. Circles represent activities that are
flexible. Measurements are bolded. This graphical method was proposed by Perera et al. [134].
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12 months within a subject, and d) clustering among
individuals who live together. The GEE is a technique
that specifies the correlation structure between partici-
pants [111]. This approach produces unbiased esti-
mates under the assumption that missing observations
will be missing at random. An amended approach of
weighted GEE will be employed if missingness is found
not to be at random [111]. We will assume an autore-
gressive AR(1) correlation structure for the GEE analy-
sis, which assumes that serial responses measured
closer to each other are more correlated than those
that are far apart.
Economic Evaluation
The aim of the economic evaluation is to determine the
6 and 12 month costs of use of health services asso-
ciated with the intervention from a societal perspective,
where all costs are assessed regardless of who bears
them. A societal perspective is recommended for studies
relevant to societal policy decisions [112].
Variables and Measures
The costs of use of all types of health services from base-
line to 6 and 12 months will be determined using the
HSSUI [Unpublished Paper, Browne, Gafni & Roberts,
2006]. The HSSUI consists of questions about the
respondent’s use of six categories of direct health care
services: a) primary care, b) emergency department and
specialists, c) hospital days, d) seven types of other
health and social professionals, e) medications, and f)
lab services. Inquiries were restricted to the reliable
duration of recall: 6 months for remembering a hospita-
lization and a visit to the physician, and four days for
use of a prescription medication. The 6-month cost data
will be derived from “quantity” data reported on the
HSSUI and 2009-2012 “price” data obtained by our
team for the HSSUI [Unpublished Paper, Browne, Gafni
& Roberts, 2006]. The product of the number of units
of service (quantity) and unit cost (price) is total cost.
The six month estimate can be multiplied by two to
approximate the total health service utilization cost for
Table 2 Variables and Measures
Variables Measures Timing of Data
Collection
Participant
Characteristics
Age, Gender, Medical Diagnoses, History of Depression,
Culture, Informal supports, Education, Living arrangement,
Income, Marital status, Use of prescription medications,
Recent stressful life event, Alcohol Use, Sleep Pattern
Sociodemographic Questionnaire T1
Outcome
Evaluation
Depressive Symptoms Centre for Epidemiological Studies in
Depression Scale (CES-D) [87]
T1, T2 and T3
Anxiety Generalized Anxiety Disorder Screener (GAD-
7) Scale [107]
T1, T2 and T3
Health-Related Quality of Life SF-12v2 Health Survey [109] T1, T2 and T3
Cognitive Impairment Standardized Mini-Mental State Examination
(SMMSE) [81]
T1, T2 and T3
Depression Treatment:
Antidepressant Medication Use
Use of Specialized Mental Health Services
Health and Social Services Utilization
Inventory (HSSUI) [Unpublished Paper,
Browne, Gafni & Roberts, 2006]
T1, T2 and T3
Economic
Evaluation
Health Services Utilization, from a Societal Perspective HSSUI [Unpublished Paper, Browne, Gafni &
Roberts, 2006] CCAC Records
T1, T2 and T3
Process
Evaluation:
a)Feasibility of
the
Intervention
Recruitment Rate and Representativeness of Sample CCAC Records T1
Number and Duration of Home Visits and Case Conferences Monthly Visit and Case Conference Record T2
Fidelity to Treatment Fidelity Scale T2
b)Acceptability
of the
Intervention
Engagement Rate Monthly Visit and Case Conference Record T2
Level of Adherence to Health Care Provider
Recommendations
Client Care Plan T2
Perceptions of Intervention by Study Participants Semi-Structured Interview T3
Perceptions of Intervention by Intervention Providers Focus Group Interviews 6 and 18 months
after initiation of the
intervention
T1: Baseline; T2: 6 months after baseline measures; T3: 12 months after baseline measures
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the 12 month follow-up period. The HSSUI has been
previously tested and assessed for reliability and validity
[113,114] and is acknowledged as one of the few pub-
lished measures of ambulatory utilization that is empiri-
cally validated [115]. The costs of use of health services
measured by the HSSUI will also include the costs asso-
ciated with the delivery of the nurse-led intervention.
Administrative data on the use of CCAC services will be
used when applicable to validate the self-reported data
[116]. The HSSUI will be incorporated into the struc-
tured in-home interview at baseline, 6 and 12 months.
Data Analyses
We will conduct cost-effectiveness analysis (CEA) on
person level cost and effect data using net benefit
regression [117,118]. The dependent variable for the net
benefit regression in this analysis will be nb which
equals effect · $ - cost where effect = improvement in
CES-D, $ = the monetary value of each unit of effect
and cost = the costs accrued over the study period. Dif-
ferent values of $ will be used to explore how sensitive
the results are to assumptions about $. In the base case
scenario, the dependent variable nb will be modelled as
a function of the patient variables described above and a
stochastic error term (ε). We will estimate the coeffi-
cient b0 in the regression nb = b0 + bx x + ε where x is
a vector of patient variables that have been centred on
their means, bx is a vector of their respective coefficient
estimates, ε is a stochastic error term and b0 is an esti-
mate of cost-effectiveness. When b0 > 0, the interven-
tion is deemed to be cost-effective since the value of the
extra benefit is greater than the extra cost [117]. Net
benefit regressions will be run for a variety of $ values
and then the probability of cost-effectiveness will be
plotted against values for $ on a cost-effectiveness
acceptability curve [119]. In this way, the research find-
ings will allow different decision makers to use different
preferred values of $. By placing the CEA in a regression
framework, we will be able to use a wide variety of
regression tools while exploring key patient characteris-
tics and using regression model diagnostic tools [120].
Process Evaluation
The purpose of the process evaluation is to determine
the feasibility and acceptability of the intervention.
Assessment of feasibility determines whether the inter-
vention can be successfully implemented to establish
actual exposure to the intervention as it was intended,
and to examine which components of the intervention
were successful and which ones were not [121]. Assess-
ment of acceptability determines the suitability of the
intervention from the perspective of the study partici-
pants and the intervention providers [121]. Table 2 pro-
vides an overview of all process variables and measures
used in the study.
Variables and Measures
Assessment of the feasibility of the intervention will
include: a) the reach of the intervention, defined as the
proportion of the intended target population that actu-
ally participated in the intervention, b) the dose deliv-
ered, defined as the number and duration of the home
visits and case conferences during the 6-month inter-
vention, and c) the level of fidelity to treatment (the
extent to which the RNs and PSWs adhere to the com-
ponents of the intervention). We are keeping a record
of all clients who meet the eligibility criteria for the
study to determine the recruitment rate and assess the
reach of the intervention. Alphanumeric characteristics
(age, gender, medical diagnosis, referral source) of the
clients who are assessed as eligible for the study but
refuse to participate will be collected at baseline to
assess the representativeness of the sample. Data on the
dose of the intervention and the RNs’ and PSWs’ actual
adherence to the intervention will be gathered by the
RNs and PSWs themselves by means of prospective self-
reports. The RNs and PSWs will use the monthly visit
and case conference record and the depression care
booklet after each case conference to record which com-
ponents of the intervention were applied. Each item will
be scored as a done/not done binary variable (see Table
3 for the key intervention features that will be scored)
[122,123].
Assessment of the acceptability of the intervention will
include: a) the level of engagement to the intervention
(the number of participants who receive at least one
home visit over the 6-month period), b) perceptions of
the intervention by study participants as measured by
semi-structured interviews, and c) perceptions of the
intervention by the intervention providers as measured
by focus group interviews. Data on the perceptions of
the intervention by study participants will be determined
through the use of five open-ended questions during the
final 12-month interview: “Which aspects of the nurse-
led program were most helpful to you?” “Which aspects
of the nurse-led program were the least helpful to you?”
“Which aspects of the nurse-led program have you con-
tinued to use?” “Which aspects of the nurse-led program
haven’t you continued to use?” “Would you recommend
this program to other people?” The RNs and PSWs will
be invited to a focus group interview at 6 and 18
months following initiation of the intervention to dis-
cuss their perceptions of the intervention, including the
intervention components they perceive to be most and
least helpful and to identify barriers and facilitators to
implementation: “What aspects of the nurse-led inter-
vention have worked well for clients and their families,
home care providers, and the organization and system?”
“What kinds of challenges have there been with respect
to implementing the nurse-led intervention for clients
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and their families, home care providers, and the organi-
zation and system?”
Data Analyses
Study participants will be compared with clients who are
assessed as eligible for the study but refuse to participate
on their alphanumeric characteristics at baseline using
independent t-tests for continuous variables and chi
square for categorical variables. Descriptive analysis of
the dose of the intervention will be expressed as the
mean (standard deviation [SD]) and range (minimum-
maximum) number of home visits and case conferences.
Data on the RNs’ and PSWs’ actual adherence to the
intervention will be categorized as the proportion of
times each component of the intervention was imple-
mented. Content analysis of the older home care clients’
responses to the open-ended questions will be used to
analyse the qualitative data. Participant answers will be
sorted into categories and themes. Descriptive analysis
will be performed for the frequency of the answers for
each question.
The focus groups will be digitally recorded and tran-
scribed verbatim by an experienced transcriptionist and
checked for accuracy by a Research Assistant. Qualita-
tive data will be managed using N-VIVO 8 software.
Three of the investigators (MMR, CM, DF) will systema-
tically review all transcripts and inductively generate a
list of codes by hand describing themes. The codes will
be grouped into themes (a higher conceptual level) and
sub-themes. The investigators will use a constant com-
parison approach to interpret data. This will involve
reviewing coded data that supported themes and conti-
nually referring to previously coded sections for com-
parison. By comparing and contrasting the coded data,
sub-themes, themes, interrelationships and patterns will
be revealed. Differences of opinion will be discussed
until agreement is reached.
Table 3 Fidelity Scale
Intervention Components Data Source Yes No
Staffing and Supervision
RNs and PSWs receive standardized training Attendance record
RNs and PSWs meet with investigators on a monthly basis Attendance record
Follow-Up
In-home visits by trained RN at least once per month for 6 months Monthly visit records
In-home visits by trained PSW at least once per month for 6 months Monthly visit records
Standardized Screening Tools
Depressive symptoms monitored once per month using the GDS-15 [92] Depression care booklet
Cognitive status monitored at baseline, 3 and 6 months using the SMMSE [81] Depression care booklet
Presence of delirium monitored at baseline, 3 and 6 months using the CAM [135] Depression care booklet
Anxiety monitored at baseline, 3 and 6 months using the GAD-7 [107] Depression care booklet
Nutritional status monitored at baseline, 3 and 6 months using the SCREEN II [137] Depression care booklet
Caregiver stress monitored at baseline, 3 and 6 months using the Modified CSI [136] Depression care booklet
Behavioural problems due to cognitive problems and mood disorders monitored once per month by PSW
using the GIP-28 [93]
Depression care booklet
Problem-solving ability monitored at baseline, 3 and 6 months using the problem-solving test [84] Depression care booklet
Depression Education
Received education about depression and treatment options using printed educational materials Depression care booklet
Interprofessional Care
Participants are discussed at a case conference at least once per month for 6 months Monthly case conference
record
Referred to health and social services, as needed Depression care booklet
Interprofessional client service plan developed Client service plan
Evidence of communication between RN, PCP and other IP providers Depression care booklet
Client service plan
Treatment Planning and Delivery
Problem-solving therapy delivered at least once per month for 6 months Depression care booklet
Social and behavioural activation provided by RN and PSW Depression care booklet
Antidepressant medication management is provided using evidence-based guidelines Depression care booklet
Client service plan
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Discussion
In this paper we describe the background, design and
methods of an ongoing prospective study of the effective-
ness of a nurse-led, IP mental health promotion interven-
tion aimed at older home care clients with depressive
symptoms. This research has two important innovative
aspects. First, this is the first study that investigates the
effectiveness of a 6-month nurse-led, IP mental health
promotion intervention among this population. Studies
on the effectiveness of nurse-led mental health promo-
tion interventions in home care have involved short-term
screening and referral for depression rather than ongoing
treatment and regular follow-up care over a 6-month
period. Second, it is the first study to investigate the
effectiveness of such an intervention among at-risk
seniors with depressive symptoms using PSS, as opposed
to the general population of seniors using home care ser-
vices. Such individuals are considerably frailer than the
general population of seniors receiving home care ser-
vices and are often excluded from community-based stu-
dies. Thus, this study will make an important
contribution by providing knowledge of the effectiveness
of a nurse-led mental health promotion intervention
among a more vulnerable group of older home care cli-
ents than recruited in previous studies. Stratifying indivi-
duals into different levels of risk is important from a
clinical and economic perspective because those at great-
est risk are more likely to benefit from preventive efforts
and can be targeted specifically [17,37].
Our primary hypothesis is that a nurse-led IP mental
health intervention offered to older home care clients
with depressive symptoms, will result in a reduction in
the severity of depressive symptoms, and will pay for
itself because the cost of the health care resources
related to the intervention will be offset by a lower cost
of use of other expensive health care resources. For
example, in Canada, hospital costs constitute the largest
component of health care expenditures for depression,
at approximately $3.8 billion dollars per year [10]. An
older person with depression has a 25% chance of being
hospitalized within one year, with the average acute care
cost of treatment of about $21,800 per person with
depression [124]. Based on previous research, we expect
to decrease the average use of acute hospitalization by
17% in the 250 participants receiving the nurse-led
approach [69], which translates into a cost savings of 43
people × $21,800 = $937,400 in the same year due to
prevention of acute hospitalization for depression; this
by itself should create enough savings to pay for the
intervention. However, to determine if our hypothesis is
correct, we will examine costs expended as well as costs
averted by all sectors of society (e.g., beyond acute care
hospital costs), to reflect a societal perspective.
If our hypothesis is correct, we will conclude that a
nurse-led IP mental health promotion intervention,
proactively provided to older home care clients with
depressive symptoms, reduces depressive symptoms and
enhances health-related quality of life at no more cost
to society as a whole, thus making the intervention
highly feasible given its clinical benefits. The results of
this project will provide evidence for the feasibility,
acceptability, and effectiveness of an innovative model of
service delivery that has the potential to significantly
improve the quality of life of older home care clients
with depressive symptoms and reduce demand for
health services achieved by: improving the recognition
and management of depressive symptoms; linking home
care, primary healthcare, and specialized mental health
services; facilitating effective IP collaboration and team-
work; facilitating timely access to depression-related
care and services; promoting adoption of best practice
guideline recommendations for depression care; provid-
ing regular follow-up care and treatment over 6 months;
developing and implementing standardized prevention,
education, and screening protocols; and expanding
health care provider knowledge and skills in depression
care, chronic disease management, and IP collaboration.
The results of this research will add to the accumulating
evidence that early, proactive, and comprehensive care
for older adults with chronic needs is both more effec-
tive and no more expensive in a system of national
health insurance than providing services on a limited,
reactive, and piecemeal basis [70,78,91,113,114].
The results will also provide information about the
processes and strategies that foster: effective IP colla-
boration, use of best practice depression guideline
recommendations, and integration and coordination of
home care, primary healthcare, and depression-related
services for this population. The knowledge gained from
this research will be made available to decision-makers
and clinicians to inform policy and practice related to
the allocation and delivery of services for the prevention,
early identification, and management of depression
among older home care clients. These findings will have
application in other home care and community-based
practice settings.
Many older adults using PSS are “at-risk” for depres-
sion, but the rate of depression and depression risk fac-
tors have not been previously investigated in this
population. Our results will provide information on the
prevalence, determinants and costs of depressive symp-
toms among older home care clients using PSS. On the
basis of previous research among a general population
of older home care clients [1,27,70], we expect that
depression will be highly prevalent in this population
and associated with poor health-related quality of life,
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low social support, and higher use of health services. We
also hypothesize that depression in this population will
be largely untreated or undertreated [1]. The two step
screening and recruitment process may identify seniors
who would not in the normal course of events have
received any treatment for their depression, thus high-
lighting the importance of incorporating screening into
routine clinical practice. Improving understanding of the
prevalence of depression will help to raise awareness of
the important role of home care in recognizing, mana-
ging, and reducing depression in this population. Knowl-
edge about risk factors for depression among older
adults using PSS, can be used to guide the allocation of
scarce home care resources to those most likely to bene-
fit from preventive efforts.
Several limitations to this study should be noted. First,
the single study site may limit generalizability of our
findings. Second, there is no comparison group in the
one group pre-test post-test design. Third, sampling bias
may influence the results, as those who volunteer to
participate may have been more likely to be receptive to
the intervention. We will assess the extent of non-
response bias by comparing the characteristics of study
participants to those who decline participation in the
study on their alphanumeric characteristics at baseline.
In addition, those eligible clients who refuse to enter the
study will be asked about their reasons for refusing to
take part in the study. Content analysis of these factors
will be conducted to provide feedback to guide refine-
ment of the intervention to make it suitable to those
who did not participate. Fourth, clinical depression was
not evaluated in this study; in future studies, it would be
important to include a structured clinical interview to
confirm a DSM-IV based diagnosis of major or minor
depression versus depressive symptoms. Lastly, the use
of a proxy respondent as a source of data for the study
participants with limitations in cognition, physical health
or language, may result in either an overestimation or
an underestimation of the results [125].
The design of an effective real-world model for imple-
menting a nurse-led IP mental health promotion inter-
vention that can be implemented in clinical practice,
reach the target population, be effective across diverse
providers and settings, and be able to be maintained
over time [126], will require attention to four key chal-
lenges that will be addressed in this study. The first
challenge centres on the need to reach those older
home care clients most likely to benefit from the nurse-
led intervention. Our inclusion criteria will identify
older adults who are at risk of developing depression
and thus, most likely to benefit from the intervention. It
is expected that through the use of a minimal or less
restrictive set of selection criteria, we will increase the
heterogeneity of our sample. For example, we will
include older home care clients who have co-morbid
medical conditions and dementia that have typically
been excluded from community-based trials. This het-
erogeneity will improve the representativeness of the
sample, so that the variability in older home care clients
seen in everyday practice is reflected thereby, enhancing
the generalizability and clinical applicability of the
research findings [127].
Subgroup analysis is planned to examine the influence
of participant characteristics on the outcomes. The ana-
lysis is intended to investigate who with what character-
istics benefits most at what expense, from the
intervention. This will be accomplished in two steps. In
the first step, the pattern of change in the outcome level
is estimated for each participant. In the second step,
inter-individual differences in the pattern of change will
be examined in relation to participant characteristics
and receipt of the intervention [127]. The results can be
used to inform implementation of the program in other
settings by enabling home care agencies to tailor the
intervention to individual needs and to target scarce
resources to those most likely to benefit from the
intervention.
The problems related to recruitment and retention of
older adults in research are well documented [128]. To
address recruitment barriers, we utilize clear but simple
communication of study procedures, risks, and potential
benefits; we give the client the time needed to decide;
we have a clear protocol for contacting potential partici-
pants and flexible scheduling; and we educate unpaid
caregivers about the study (with the client’s agreement)
if the client wants extra support, even if the patient is
able to make a decision for themselves. Tymchuk and
Ouslander [129] wrote of the need to orient or prepare
the client to receive information from the researcher
prior to the actual explanation of the research. In this
study, this stage is considered vital and involves deter-
mining if the client has any cognitive or communication
difficulties. Awareness of any communication difficulties
or cognitive limitations prior to the initial contact
enables action to address and compensate for these
challenges from the outset.
To enhance retention, interviewers build rapport and
trust with the participants; the study coordinator uses a
participant-tracking plan and the interviewers maintain
between-assessment contacts with participants
[130,131]. A week before each interview, a reminder let-
ter is mailed to the client’s home. Three days before the
scheduled visit, the interviewer phones to remind parti-
cipants of the data collection visit. Participants are also
compensated for their time ($15 after the baseline inter-
view and $10 for the 6-month interview). On a monthly
basis, Case Manager recruiters and interviewers meet
with the principal investigator to discuss recruitment
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and data collection procedures. These meetings have
been instrumental in identifying recruitment and data
collection problems. It has resulted in clarification of
inclusion criteria, data collection procedures, and sug-
gestions for additional strategies for recruitment and
retention.
The second challenge centres on the need to assess
the feasibility of the intervention within the local con-
text. It is expected and will be accepted that the inter-
vention protocol may require some adaptation to
accommodate client’s needs and the unique characteris-
tics of the local context, which will result in variation in
the intervention components and dose to which partici-
pants are actually exposed [127]. It is therefore impor-
tant that the processes and outcomes of intervention
adaptation be described and systematically evaluated
[132]. We are closely monitoring intervention delivery
including the components of the intervention that were
applied and the dose of the intervention that each parti-
cipant actually received. Monitoring intervention imple-
mentation will provide data on the extent to which the
intervention that was received deviates from the inter-
vention as designed [127]. This information will be used
to determine the key components and adaptable compo-
nents of the intervention, thus facilitating future disse-
mination [132]. In addition, these data will be used to
operationalize the intervention in the outcome analysis.
That is, the intervention is represented by the actual
dose received (number of home visits and case confer-
ences). The outcome analysis consists of examining the
relationship between the intervention dose and the level
of fidelity to treatment and changes in the outcome
scores from pre-test to post-test. This type of analysis
accounts for variability in intervention implementation,
which increases the statistical power to detect significant
effects [133], facilitates a dose-response relationship, and
enhances the clinical relevance of the study results
[127]. The results will also allow informed speculation
on the mechanism through which the intervention
improves outcomes.
The third challenge centres on the need to determine
the acceptability of the intervention or the willingness of
clients and health care providers to adopt or use the
intervention. Health promotion and disease prevention
strategies need to be acceptable to the older adult
receiving the intervention and the health care provider
delivering the intervention. Thus, we will evaluate the
experiences of the study participants and health care
providers with the intervention, to determine the feasi-
bility and acceptability of a wider implementation of the
intervention. This will include providing empirical evi-
dence on the facilitating and limiting factors that could
influence effective use of the nurse-led intervention. We
will also monitor the level of client adherence to the
plan of care to determine the degree of uptake of the
intervention.
The final challenge centres on the need to determine
the sustainability of the intervention. This concerns
whether or not the program will produce long-term
behavioural change and whether organizations will sus-
tain the program over time [126]. We will examine both
the immediate 6-month and the 12-month effect of the
intervention in order to provide information on the sus-
tainability of the intervention effects over time. The
results will also provide information on when the inter-
vention becomes effective. The nurse-led intervention
was designed and is delivered using existing home care
services and supports. The organizations partnering in
this research have demonstrated shared commitment for
planning, implementation, and evaluation, shared vision
and objectives, infrastructure support, stakeholder
engagement and buy-in, and strong leadership support
in the development of this nurse-led model. These are
all essential factors that will contribute to the develop-
ment of a practical, transferrable and sustainable prac-
tice model in this population. The research will build
capacity in depression care and foster collaborative part-
nerships across the geriatric mental health care delivery
system that will further enhance the sustainability of the
intervention. Attending to these challenges may ulti-
mately serve to enhance the relevance of the study
results to clinicians and policy makers, and to help
reduce the research-practice gap.
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